Prenatal Diagnosis of Chromosomal Aneuploidies by Quantitative Pyrosequencing®.
One of the major reasons for pregnant women to ask for prenatal diagnosis is to detect fetal chromosomal aneuploidies. Analysis of allele ratios of SNPs has been used for prenatal detection of fetal aneuploidies using MALDI-TOF mass spectrometry (MS). However, quantitative SNP genotyping by MALDI-TOF MS is challenging. To obtain a better quantification of allelic ratios, a Pyrosequencing(®) protocol for SNP genotyping has been developed to perform prenatal diagnosis of aneuploidies.To avoid the laborious process and risk of cross-contamination brought in by DNA extraction procedures, a PCR assay, which can amplify DNA directly from cells in amniotic fluid, has been developed. Pre-amplification steps such as cell enrichment and heating are required to obtain sufficient amounts of amplification products.In this chapter, SNPs on chromosome 21 are used to detect trisomy 21 as an example of aneuploidy by quantifying the allele ratio using Pyrosequencing. Primer selection for PCRs and Pyrosequencing reactions, optimization of nucleotide dispensation orders, establishment of cutoff values for trisomy 21, and interpretation of data are all factors essential for a successful diagnosis and are discussed in detail herein.